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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a nozzle for use in discharging slag generated 
during a piercing operation which can be applied to any one of a gas cutting flame 
port, a plasma cutting flame port or a laser cutting flame port. 

SOLUTION: A nozzle A is comprised of a main body member 5 and a nozzle member 6 . A 
center of the main body member 5 is formed with a fitting hole 1 to whxch a flame 
port B is fitted. The nozzle member 6 is formed with a plurality of injection holes 
2 The injection holes 2 are used for injecting either oxidization gas or inert gas 
toward material to be cut during a piercing operation. One of the ^^Il^f ^^^^^^^^^^f 
is formed for every plurality of linear lines passing through an axis line 3 of the 
flame port B fitted to the fitting hole 1. Accordingly, gas injected from the 
injection holes 2 does not interfere with gas injected from another injection hold 
and the slag generated at the time of piercing operation is adhered in a radial 
direction. Due to this fact, it is possible to start a cutting operation in an easy 
manner from the end section where no slag is adhered at the hole. 
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CLAIMS 
[Claim(s)] 

[Claim 1] a part of material to be cut - oxidization ~ and - or [ while canrying out melting, it is 
the nozzle for piercing which eliminates the slag which it faces eliminating from a base material 
and cutting, and is generated, and ] It has the axis which was in agreement with the processing 
center line of the torch chosen from the gas cutting torch, the plasma cutting torch, or the laser 
cutting torch. One nozzle which injects the gas for blowing away the slag generated at the time 
of drilling is fomied on two or more straight lines which are on the circumference set up 
considering said axis as a center, and pass along an axis. The nozzle for piercing 
characterized by constituting so that the slag which injected gas around the drilling part and 
was generated from said nozzle to it can be eliminated, when canying out drilling to said 
material to be cut by the crater with which said torch was equipped. 
[Claim 2] The nozzle for piercing indicated to Claim 1 characterized by preparing the fitting 
hole which fits in the crater which was coincided with said axis and chosen from the gas cutting 
crater, the plasma cutting crater, or the laser cutting crater. 

[Claim 3] The nozzle for piercing indicated to Claim 1 characterized by preparing the fitting 
hole which fits in the torch which was coincided with said axis and chosen firom the gas cutting 
torch, the plasma cutting torch, or the laser cutting torch. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the nozzle for piercing for eliminating the slag 
generated when puncturing to material to be cut in the fixed direction, and making cutting start 
smoothly. 
[0002] 
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[Description of the Prior Art] a part of material, such as a steel plate and a plate of a non-iron 
system, to be cut - oxidization - and - or the themnochemistry intercept method cut by 
canying out melting and eliminating from a base material Is enforced widely. The gas cutting 
method for mainly cutting a steel plate, using a gas cutting crater as this thermochemistry 
intercept method, the plasma cutting method for cutting a steel plate and a stainless steel plate 
using a plasma cutting crater, and the laser cutting method for cutting a metallic material and a 
nonmetallic substance using a laser cutting crater are put in practical use. 
[0003] When canying out mold cutting of the material which adopts each above-mentioned 
intercept method and consists of a metallic material to be cut, it is common to puncture this 
material to be cut (piercing) and to start mold cutting of the purpose by malcing the fomned hole 
into the starting point. 

[0004] It faces perfomning piercing to material being cut, the slag which consists of an oxidation 
product or a melting base material with growth of a hole occurs, this slag pressures upwards, 
and it adheres to the surface of material to be cut. And when starting cutting to material to be 
cut. there is a problem that the slag adhering to the surface cannot checl< oxidization of a base 
material and melting, and cutting cannot be started smoothly. 

[0005] In order to solve the above-mentioned problem, some proposals which the method of 
moving a crater, for example with growth of a hole, the method of blowing away the pressured- 
upwards slag in the fixed direction, etc. eliminate the influence of slag, and enabled it to start 
cutting are made. 
[0006] 

[Problem to be solved by the invention] Each of each above-mentioned proposals can 
demonstrate an effect. However, any method has merits and demerits and cannot be solved 
covering all gas cutting methods, the plasma cutting methods, and laser cutting methods. 
[0007] the nozzle for piercing which the purpose of this invention performs the new proposal 
for starting cutting continuously while processing the slag generated at the time of piercing, 
and can be applied in common with both a gas cutting method a plasma cutting method and a 
laser cutting method - it is going to provide ~ it is a thing. 
[0008] 

[Means for solving problem] [ the nozzle for piercing which starts this invention in order to solve 
the above-mentioned technical problem ] a part of material to be cut ~ oxidization ~ and ~ or 
[ while carrying out melting, it is the nozzle for piercing which eliminates the slag which it faces 
eliminating from a base material and cutting, and Is generated, and ] It has the axis which was 
in agreement with the processing center line of the torch chosen from the gas cutting torch, the 
plasma cutting torch, or the laser cutting torch. One nozzle which injects the gas for blowing 
away the slag generated at the time of drilling is fonned on two or more straight lines which are 
on the circumference set up considering said axis as a center, and pass along an axis. It 
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constitutes so that the slag which injected gas around the drilling part and was generated from 
said nozzle to it can be eliminated, when canying out drilling to said material to be cut by the 
crater with which said torch was equipped. 

[0009] In the nozzle for the above-mentioned piercing (only henceforth a "nozzle") The crater 
which was coincided with the axis and chosen from the gas cutting crater, the plasma cutting 
crater, or the laser cutting crater It is desirable to prepare the fitting hole which fits in the torch 
(only henceforth a "torch") chosen from the fitting hole which fits in (it is only hereafter called a 
"crater"), the gas cutting torch, the plasma cutting torch, or the laser cutting torch. 
[0010] Since a crater or a torch is altematively fitted into the fitting hole which was coincided 
with the axis and fomried with the above-mentioned nozzle, cutting which the crater or torch 
which fitted in was operated, canried out piercing to material to be cut, and fonned the hole, 
and continued at piercing, and made said hole the starting point can be earned out. 
[001 1] Since one nozzle each is formed on two or more straight lines which pass along an axis 
especially, when gas is injected from this nozzle, the generated slag is blown away between 
adjoining nozzles. For this reason, the part to which slag does not adhere can exist in the 
circumference of the fomied hole, and it can shift to cutting smoothly from piercing by moving 
the nozzle which fitted in the crater from the part to which this slag does not adhere. 
[0012] 

[Mode for carrying out the invention] An embodiment with the above-mentioned desirable 
nozzle is hereafter explained using a figure. The sectional view of the nozzle concerning the 
1st example constituted so that drawing 1 could fit in the laser cutting crater as a crater, The 
figure explaining the composition of a supply system by which drawing 2 supplies the front 
view of drawing 1 , and drawing 3 supplies gas to a nozzle, the mimetic diagram explaining the 
hole where drawing 4 was fomried in material to be cut, and drawing 5 are the figures 
explaining the nozzle concerning the 2nd example. 

[0013] The fitting hole 1 which fits Crater B into a center is formed, and the nozzle A 
concerning the 1st example forms two or more nozzles 2 in the circumference of this fitting 
hole 1, and is constituted. Said nozzle 2 is formed each on [ one ] two or more straight lines 4 
which pass along the axis 3 which was in agreement with the processing center line of this 
crater B, when Crater B is fitted into the fitting hole 1 of Nozzle A. That is, other nozzles do not 
exist on the production of the straight line which connects an axis 3 to a nozzle 2. 
[0014] In this example, Nozzle A has the main part member 5 which has the fitting hole 1 
which can fit Crater B into a center, and the nozzle member 6 which has two or more nozzles 2 
which inject gas in the position which adhered to the main part member 5 and was set up 
beforehand, and is constituted. 

[0015] Nozzle A needs to unite with this crater B firmly, when Crater B is fitted in. For this 
reason, a thread part 7a and 7b are formed in the main part member 5 and Crater B, and it 
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consists of concluding these thread parts 7a and 7b so that Nozzle A and Crater B may be 
unified. 

[0016] The supply hole 8 to which the gas injected from a nozzle 2 is supplied is fonned in the 
main part member 5 of Nozzle A, and this supply hole 8 is connected to the groove 9 of the 
shape of a ring fonned of the main part member 5 and the nozzle member 6. And the nozzle 2 
linked to said groove 9 is fonned in the position where the nozzle member 6 was set up 
beforehand. 

[0017] Therefore, it is possible to inject the supplied gas outside from a nozzle 2 by supplying 
the gas chosen as the supply hole 8 from a oxidizing gas or inert gas according to the quality 
of the material of material to be cut. 

[0018] In this example, when Crater B is fitted into the fitting hole 1 of Nozzle A, the ring-like 
slit 10 is fonned along the peripheral face of this crater B. This slit 10 is for injecting a oxidizing 
gas or inert gas according to the quality of the material of material to be cut, and only when a 
laser cutting crater is used as a crater B, it is formed. For this reason, the supply hole 1 1 which 
was open for free passage to the slit 10 is fonned in the main part member 5. 
[0019] And if the gas chosen as the supply hole 1 1 is supplied, this gas will be Injected from a 
slit 10. The melt which wrapped the laser light irradiated towards material to be cut from Crater 
B in the shape of a sheath, and promoted combustion of the material heated by this laser light 
to be cut, or was generated is eliminated firom material to be cut, and a cut groove Is formed. 
Therefore, it is possible to cut material to be cut by injecting gas from a slit 10, maintaining this 
state, and moving Crater B, in-adiating laser light towards material to be cut from Crater B. 
[0020] Therefore, the fitting hole 1 which did not need to form a slit 10 when a gas cutting 
crater or a plasma cutting crater was used as a crater B, and was fomied in the main part 
member 5 has a bore equal to the outer diameter of these cutting tips, and does not need to 
form the supply hole 1 1 in the main part member 5. 

[0021] Moreover, In the crater B for laser cutting, it has the main part C of a torch (refer to 
drawing 3 ) held at the torch holder of the cutting equipment which Is not illustrated, and is 
equipped with Crater B at the tip of this main part C of a torch removable. For this reason, the 
screw 12 for attachment and detachment Is formed in the end by the side of the main part C of 
a torch of Crater B. And Nozzle A is attached by screwing of a thread part 7a and 7b to the 
crater B with which the main part C of a torch was equipped, and is held with the torch holder 
of cutting equipment. 

[0022] In addition, even If It is the case where Crater B Is a gas cutting crater or a plasma 
cutting crater, it is the same as that of the case of a laser cutting crater that the main part of a 
torch is equipped with these craters removable. 

[0023] Next, drawing 3 and drawing 4 explain the procedure at the time of carrying out piercing 
to the material D being cut by the constituted nozzle A like the above. Gas supply system E is 
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connected to the nozzle A which fitted in Crater B in drawing 3 . Gas supply system E has a 
solenoid operated valve 23, is constituted, and is connected with the gas cylinder 21 and the 
pressure adjuster 22 through the supply hole 8 and hose 24 of Nozzle A. 
[0024] It fills up with the gas by which the gas cylinder 21 was chosen according to the quality 
of the material of the material D to be cut, and this selected gas is supplied to Nozzle A at the 
time of piercing. That is, gas, such as gas which made inert gas, such as nitrogen gas and 
argon gas, or air, and nitrogen gas mix oxygen gas slightly when the material D to be cut was 
soft steel, is chosen, and when the material D to be cut is nonferrous metal, the oxidizing gas 
which makes oxygen gas representation is chosen. 

[0025] The pressure adjuster 22 has the function to adjust the pressure of the gas supplied to 
Nozzle A, and a solenoid operated valve 23 has the function to perform supply of gas to 
Nozzle A, and control of interception. 

[0026] If carry out, connect gas supply system E to Nozzle A, this nozzle A is made to counter 
the material D to be cut and Crater B is operated like the above, the melt (slag) which the 
material D to be cut oxidized or was fused will pressure upwards on the surface of the material 
D to be cut. the gas injected when gas was injected from the nozzle 2 of Nozzle A at this time - 
- slag is blown away. 

[0027] As shown in drawing 4 , slag 25 is blown away by the opposite side of a nozzle 2 
centering on a hole 26, and adheres to the circumference of a hole 26 radiately. That is, slag 
does not adhere to the nozzle 2 in Nozzle A, and a conresponding position. Therefore, it 
becomes possible to start cutting to the material D to be cut smoothly by moving this crater B 
in the direction (the direction of a nozzle 2) in which slag has not adhered, maintaining the 
operating state of the crater B which fitted into Nozzle A. 

[0028] in an invention-in-this-application person's etc. experiment, it became clear that it was 
more effective to inject [ in which the gas injected towards the material D to be cut from Nozzle 
A at the time of piercing was made intermittent from continuous injection ]. Time intermittence 
and the height of pressure, and time and pressure may have been mixed with said 
intermittence. For example, it is 0.3 when making it intennittent in time. The range for a second 
- 1 second is desirable, when changing pressure, the range of 1kg - 3kg per 1 square 
centimeter is desirable, and when mixing both, it is desirable to choose the value of said range 
suitably and to fluctuate it. Furthermore, piercing is completed, and before slag solidifies, you 
may make it inject. 

[0029] Next, drawing 5 explains the nozzle F concerning the 2nd example. In addition, in a 
figure, the same sign is given to the portion which has the same above-mentioned portion as 
the 1st example and the same above-mentioned function, and explanation is omitted. 
[0030] When the nozzle F shown in a figure makes the main part C of a torch fit into the fitting 
hole 1 which fits in the main part C of a torch. It is constituted so that it may be in agreement 
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with the center line of the crater B where an axis 3 tal<es the processing lead in the main part C 
of a torch, and one nozzle 2 is formed on the straight line which is on the circumference 
centering on this axis 3, and passes along an axis 3. 

[0031] The screw 31 is fomned in the fitting hole 1 of Nozzle F, and said screw 31 and the 
screw 32 to screw are formed in the main part C of a torch. Therefore, it is possible to unify this 
main part C of a torch and Nozzle F by screwing a screw 31 and 32, while inserting the main 
part C of a torch in the fitting hole 1 . 

[0032] Even if it is the nozzle F constituted like the above, it Is possible to blow away slag like 
the above-mentioned nozzle A, and it is possible after piercing to start cutting smoothly. 
[0033] Moreover, with the nozzle of this invention, as a dashed line shows, you may also 
include the whole nozzle in the inside of the main part 0 of a torch at drawing 5 . Thus, even 
when a nozzle is constituted inside the main part 0 of a torch, it is possible to acquire the 
same effect as each above-mentioned example. 
[0034] 

[Effect of the Invention] With the nozzle for piercing which starts this invention as explained to 
details above, it is applicable at the time of piercing at the time of enforcing the intercept 
method using said crater by forming the fitting hole which is coincided with an axis and fits in a 
crater or a torch altematively. Since one nozzle was especially formed in the nozzle for two or 
more straight lines of every which pass along an axis, a nozzle does not counter. For this 
reason, it cannot interfere with the gas which the gas injected from the nozzle injected from 
other nozzles, and slag can be eliminated smoothly. 

[0035] And the slag generated at the time of piercing will adhere to the circumference of a hole 
radiately, and there is no adhesion of slag in the formation position of a nozzle inevitably. 
Therefore, cutting smooth as a starting point can be started for the end of the hole to which 
slag has not adhered. 



[Translation done.] 
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